The accomplishments of the 20th century are revolutionizing science and technology in the 21 st century. The rate and pace of technological advancements is following an exponential growth. In the last decade the global society has experienced an expansion of knowledge-based in science, engineering, medicine, and technology of unparallel magnitude and proportions. The time to remake the world is becoming shorter with every new technological revolution. For industrial revolution it took two centuries to remake the world, for electronics it took seven decades. In the 21 st century, with the convergence of multiple disciplines of science and technology it may take less than a decade to remake the world.
. Dimensions of Scholarship according to Ernest Boyer (1990) 2 .
Scholarship domain Description The Scholarship of Discovery -Research is the central ingredient to intellectual environment -The process of discovery
The Scholarship of Integration -The process of making connections within and across disciplines -The process is related to discovery and convergence of disciplines.
The Scholarship of Application -The process of transforming discovered knowledge into specific applications.
-Application of theory into practice Ernest Boyer: "the application of knowledge moves toward engagement as the scholar asks, 'How can knowledge be responsibly applied to consequential problems? How can it be helpful to individuals as well as institutions?' And further, 'Can social problems themselves define an agenda for scholarly investigation?'"
The Scholarship of Teaching Ernest Boyer: "The work of the professor becomes consequential only as it is understood by others. . . When defined as scholarship teaching both educates and entices future scholars. Indeed, as Aristotle said, 'Teaching is the highest form of understanding.'" Page 12.736.4
The swift pace of technological change is transforming the global economy into a knowledge-based economy, in which organizations are no longer valued on the basis on their physical assets but rather on the knowledge-base of their employees. And in this new knowledge-based economy the wealth of a nation is determined by its intellectual capital.
In his book The Digital Economy: Promise and Peril in the Age of Networked
Intelligence, Tapscott proposes a dozen themes for the new economy. The first is knowledge. About the requirements of digital economy and faculty practices, he makes the following observations 3 :
The digital economy requires a far-reaching rethinking of education and, more broadly, learning and the relationship between working, learning, and daily life as consumer. (p.197) With tenured professors, teachers threatened by technology, less competition, and teaching traditions dating back centuries, many educational institutions have become mired in the past. (p.201)
The concepts of faculty development deals with helping faculty members improve their competence as teachers and scholars 4 . Furthermore, improving faculty competence is a part of improving overall instructional quality. The efforts to increase instructional quality depend on faculty development (focus on faculty), instructional development (focus on student, course and curriculum), and organizational development (focus on structure and process). 5 Faculty in purely teaching institutions (non-research environments), especially those teaching in technology-based and career-oriented programs, generally lag behind the pace of technological change in terms of their professional development activities due to their non-association with research activities. They face two major challenges: how to incorporate and teach new applications of new technologies in the curriculums they teach and how to maintain their professional currency. 6 Therefore, in summary, the rapid pace of technological change mandates that faculty remain current in their technical areas of specialization as technology leapfrogs and new domains of technology evolve, and thus they need to become reflective practitioners.
For this article, it was the intent of authors to survey faculty teaching in the engineering technology domain to determine the state of professional development and processes that are used to maintain technical currency and compare the results with the study conducted in 2003.
II. Data Collection Procedure
To gauge the status of professional development activities vis-à-vis faculty technical currency at personal, departmental and institutional levels in the domains of engineering technology, the faculty survey was conducted through the ETD listserv (http:etidweb.tamu.edu/listserv.php) which presently (as of January 2007) has a membership of more than 3700 faculty members and professionals belonging to more than 800 institutions in 30 countries and all 50 states of the United States. The participants were asked to submit their responses anonymously. Appendix A exhibits the survey instrument used for data collection. Table 2 summarizes the frequency and percentage of responses (2003 & 2007) indicating faculty perceptions about the various aspects of technical currency, its relationship to student learning/success, and the impact of TAC of ABET's TC2k accreditation criteria on the revision of institutional policies to promote faculty development activities and on allocation of financial resources for faculty developmental activities. 1. Technical currency of faculty is essential to make student learning more relevant: Out of 127 respondents, 22.8% said they agree (A) while 69.5% said that they strongly agree (SA) with the notion that because of the application orientation of engineering technology programs, technical currency of faculty is essential to make student learning more relevant, whereas 2.3% moderately disagree (MD). Figure 1 shows the frequency distribution of various modes used by respondents to maintain their technical currency. Reading books, magazines and journals; attending conferences/technical workshops/seminars; and keeping up-to-date via the Internet are the most widely used modes for faculty to maintain their technical currency, whereas working as consultants and knowledge/skills transfer from senior faculty/colleges are the least practiced modes.
III. Results/Findings
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Modes for maintaining technical currency:
The results indicate a significant decrease in the participants reported level of attending conferences, workshops, seminars for maintaining technical currency. In 2003, 80% participants reported that they used this mode to maintain technical currency, whereas in 2007, only 57% participants used this mode to maintain technical currency. 13. Departmental Affiliation: Figure 3 shows the frequency distribution of respondents' professional areas.
Page 12.736.10 Figure 12 shows the respondents' professional society affiliations. 26. Participants' Feedback/Comments regarding the importance of faculty technical currency and faculty development on student learning/success: Out of 127 respondents, 29% also completed the comments section of the survey. The following is a sample of selected comments.
Professional Membership:
• "Maintaining technical currency is not only important, it is extremely important if we are expected to produce competent graduates who are prepared for entry level positions in industry." • "Without any doubt, technical currency is the main reason students remain in school. They do not care to learn much about past history, they are fairly savvy about what is current, and they want to learn current topics and future topics. They are very focused. For example, if they take a programming course and it Page 12.736.16
only uses console applications --they know DOS is dead. They came to school to learn mainly current visual technology, not history." • "Good survey. I'm glad I could be a part of this. As our nation continues to hang in the balance of preparing our students to compete in the global markets. Professors, instructors, and teachers need to stay apprised on the latest technological advancements. Whether educators like the word compete or not, that's what we are doing -competing. We are competing with international markets to sustain viability of employment for our current and future generations of students." • "My personal efforts to maintain my engineering design and manufacturing company have provided a great incentive to stay current with the state-of-the-art. I pass what I know along to my students. They are willing learners when I can advise them with confidence born of first-hand experience. My school no longer stresses membership or participation in professional organizations." • "I am teaching a first degree course in electronics. I believe the fundamentals have not changed as much as the advances that have been made in this field. I am trying my best to keep a balance between teaching the basic knowledge and the concepts that student can absorb and the current technology with its demands. There is hardly enough time to cover the fundamentals; must be careful not to turn the development into an overkill thereby cannibalizing the basics." • "Some basic things never change, freshman courses, but as you get into the specific classes it is very important to know what the industry is doing and to keep current. One of the classes I teach is wireless communications and it changes with each class I teach. The books are never current so I have to research and stay current to keep the students current." • "To teach is to learn twice with current state of the art, particularly in science and technology." • "I usually request one course I've never taught before each semester to continuously extend my knowledge and expertise." • "Surveys don't often have good participation because they are not as easy to complete as this one is. However, there appears to be missing information concerning why I mildly disagree with the statements. I am lead to a belief that not much could actually be made of these survey results." • "It is good for us to network with professionals in companies that hire technicians." • "In my opinion, it is an absolute necessity that technical educators spend time at conferences, workshops, seminars, working in industry, etc. It is very easy to lose touch with technology and industry trends and needs. Advisory Committees can play an important role in curriculum evaluation and development. Since 1998, a large percentage of my graduates have gone to work in "Clean room" environments. I had never been inside a clean room, until this past summer. I was able to spend a week in a clean room and build MEMS devices. Does this experience help me relate to my graduates and soon-to-be graduates? The answer is a resounding YES! I have first hand knowledge and experience and students know that I've been there, when I describe a clean room work environment. Helping students to understand industry, work environments, job Page 12.736.17 descriptions, etc. will help them succeed. And the only way that an instructor can do these things is to stay in touch with the companies that are hiring the graduates." • "Faculty technical currency is of the up most importance." • "It is critically important. But I also think that in addition to financial support, faculty members need to be given time release and incentives so that they are encouraged to be pro-active in maintaining technical and academic currency. At the back end of this, insufficiently developed faculty will lead to reduced student learning and success and that will make our future graduates more incompetent and less competitive in the global marketplace." Hawaii meeting." • "Because there are so many damned workshops and conferences, we have to make too many choices. There need to be more regional or local workshops which develop in-depth hands-on and knowledge based, skill sets in a variety of technologies. We need a paradigm shift. The travel all over the place and modest learning that take place are an inefficient model." • "I'm active in IEEE locally here in Phoenix, so I have volunteered to help at conferences, and so can attend free. It would be nice to figure out a way to encourage this! With the new MS program in progress, it's going to be more important for us to have a presence at conferences." • "Engineering Technology is the practice of engineering. It is essential that all faculty in E.T. have practical experience, and that they remain current with industry." • "Certainly the best way of teaching the subject is to completely know the subject matter and the best way of knowing the subject is doing the subject and a close second is to at least know about the latest technologies pertaining to your discipline. At the very least the Instructor must be prepared to research any topic(s) that is questioned by the student in the classroom and not just "pass over" the question as if it's not important. The instructor may look somewhat embarrassed if he/she doesn't know the answer immediately BUT this should not stop the instructor from finding the answer and returning to the classroom with a positive attitude that he/she and the students have now learned something and that both constituents are the better for it! Page 12.736.18
• "Look at the lag from new product idea to course idea to textbook -it's a "lifetime" in terms of computer/network applications. Concepts have come and gone before we integrate them into the curriculum. We look out-of-date to the students, because we are." • "Technical currency, while important is not as important as utilizing current teaching pedagogy." • "Faculty development is critical in engineering education."
• "Don't wait for the opportunity, take the bull by the horns and lead. Too may "followers" are waiting for the other guy to learn, then present technological advances or waiting for the "University" to pay them to take additional classes or attend seminars. Waiting is the best way to become obsolete. When faculty are engaging as life long learners, our students will see the importance of maintaining technological currency." • "I strongly believe that faculty should teach in professional engineering educational programs, pursue summer internships with industry to stay current and work with companies on joint projects with graduate students. I currently manage professional education programs in the College of Technology." • "It should be taken seriously in promoting student learning/learning success."
• "It has to be funded AND supported with release time, travel funds and other resources. Time is the MOST critical of these; we can all scrape together the money if need be, but when you are teaching full sections, overload semesters and on-line courses who has the time to spare?" • "Faculty currency with industry is a major portion of program failures, student retention, and student recruitment. Why I say this is that if a faculty is engaged in maintaining their industry currency this information will become part of the coursework they are teaching. This then leads to improvements in course materials and labs activities, which will improve student perceptions that this college is up to date and I am learning what is needed by the electronics industry or other technology industries. Ultimately this will improve student recruitment as potential students will see informed faculty and students eager to be in class and participating in labs, which could lead to the potential student registering for your programs. Trickle up or trickle down faculty development with industry is key to successful programs." • "The faculty technical competence is essential in teaching successfully different classes. It's a basic rule of progress: everything moves forward: life, skills, transferring your skills to students, etc." • "Technology progresses so fast that the aforementioned items have become a 'must' and our Educational Institutions should conform accordingly and without a delay. Thank you, good luck regarding your research and please keep us informed about your overall results." • "Faculty should be self motivated. Do not expect others to pay for it. It is your profession." • "NEED MORE PROFESSIONAL DEVELOPMENT FOR NEW FACULTY (MENTORING)." • "It is one of about four keys to success. Others include industry involvement, lab content, and student quality of preparation." Page 12.736.19
• "Technical currency is not by itself a significant determining factor. It helps relating subject matter to today, but student learning is dependent on the key classical factors: Classroom management, delivery, classroom interaction, and of course the student sensitivity and positive personal impact of the instructor." • "Our university and department provide all resources for professional development." • "Up keeping the technical currency of faculty is very important as new technologies emerge."
